
PFAS – Managing the shifting sands of science and regulation with an 

emerging contaminant

ROSS EDWARDS - PRINCIPAL



A Shifting Risk Paradigm?

       

         

           

        

     

          

         

      

          

               

        

             

         

          

          

        

 
 
 
 
  
 
 
 
 
  
 
  
 
 
 
  
 
 
  
  
 
 
 
 

                   

  

  

  

  

 

 

 

 



Modern Response to CLM

• Precautionary Principal

• Licencing of industrial and commercial premises -

Discharge limits

• Pollution abatement and Clean Up Notices

• National Environment Protection (Assessment of 

Site Contamination) Measures and revision



Tier 1 Screening Levels – Soil (mg/kg)

• ANZECC 1992 – Few criteria used 

Dutch A-B-C and even use of ICRCL

• National Environment Protection 

(Assessment of Site Contamination) 

Measure – first in 1999, then revised 

and issued in 2013

• PFAS NEMP – Local numbers based 

on FSANZ, Canadian ecotox



PFAS – What Are they?
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Perfluoralkyl Chain Connector
Functional 

Group



OECD – 4730 PFAS



PFAS Use - AFFF
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• PFAS AFFF Very effective on Class B Fires –

Flammable and Combustible Liquids

• Use often mandated (e.g. Insurance, Major 

Hazard Facilities, Design) 

• Supress vapours, reduces static, prevents re-

ignition

http://williamsfire.com/files/PDFs/TFPP-C8-
to-C6-Transition-Bulletin.pdf 



Other Potential Sources are available
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Other PFAS Sources

• Landfills

• Electroplating 

• Wastewater Treatment

• Biosolids – land application

• Chemical Storage



PFAS – Changing Risk Paradigm – PBT+S
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Solubility/
Mobility

Persistent

Bioaccumulative
AFFF 

Formulation

Toxic
PFAS 

Quantification

Precursors

Social Media & 

Google

Chemical structure 

similar to fatty 

acids

Different uptake 

across species. 

Biomagnification  

C-F bond resists 

breakdown 
Highly soluble in 

water

Analytical tech 

developed in late 

1990’s 



Secret Formulas?
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• Poor regulation on AFFF SDS

• Legislation allows manufacturers 

to say no data available (<1% vol. & 

variable ID of PFAS)

• Proprietary information



Precursors

Precursors –

TOP Assay

LC MS

Standard 

Suite – 28

Compounds

PFOA+PFOS+PFHxS

• Degradation 

• PFAS tend to degrade at a few stable 

end products – PFOS, PFOA



Precursors & Partial Degradation

Solvent PFAS



Global – No. PFAS With DW Criteria 



A Theoretical Scenario 



Soil Remediation Overview

• Excavation

– Landfilling retains liability

• Stabilization/Sorption

– RemBind (Ziltek’s carbon, activated alumina, kaolin 
clay)

– Not clean closure

• Soil washing

– Waste stream handling

• Thermal

– Low or high temperature



Soil - Thermal

Study
Thermal 

Method

Initial Total 

PFAS Conc. 

(µg/kg)

% Reduction 

in Total 

PFAS 

Exposure 

Temperature/Ti

me

PFAS 

Analysed 

Jacobs
Infrared 

Heating
200 26 250°C for 8 days

24 PFAS 

analyzed

Jacobs

Vapor 

Energy 

Generator

40

Minimal

50

>99.9 

482°C for 15 mins

593°C for 15 mins

954°C for 30 mins

10 PFAA 

analyzed

Jacobs
Infrared 

Heating
290

89.3-99.8

97.3-100

99.8-100

400°C for 60 mins

550°C for 50 mins

700°C for 80 mins

24 PFAS 

analyzed

Confidential Rotary Kiln 175 >99.9 450°C for <20 min
20 PFAS 

analyzed

Confidential Rotary Kiln 1200 >99 700°C for <20 min
16 PFAS

Analyzed



Groundwater Treatment (others may be available)

Technology Advantages Considerations

Reverse Osmosis Short-chain, can 

clean/regenerate  

Dealing with rejected 

stream – pre-treat

Ozone Fractionation Can handle high 

organics

Multiple-stage process

Flocculation/Coagulation Combinations can 

address short and long 

chain PFAS

Disposal of flocculant

Electrochemical 

Precipitation/Oxidation

Precursor 

transformation

Tests indicate minimal 

PFOS destruction

In-situ – Chemical 

Oxidation & Foam 

Fractionation

Less Ex-situ Palava Earlier stages of 

development

In-situ Biodegradation Use of biological 

processes to treat 

precursors

Time, only precursors



Summary - Management, Remediation and Stakeholders

• Phase our PFAS in AFFF without compromising performance is on the horizon

• Publication of criteria give people something more tangible – PFAS NEMP 

Revision <12 months

• Remedial solutions have matured – deal with large diffuse plumes and waste

• Stakeholders - Risk context is important – unlike phones risk is involuntary  

• Risk Assessment – focus on those that partially 

degrade to the more stable end products



Have We Learned?



Thanks



www.jacobs.com  |  worldwide



Tier 1 Screening Levels - Groundwater
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